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Jon: First, it would be good to so into the circumstanccs 
> é. H 


sypounr iat tue development of the Rutt/Etra. : 
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Steve: Bill Etra was an artist-in-residcenceat NET "s Lab. 


ales Air ere 9s 


s going back an incredible amount of time, back before 
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wo 
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we moved to Uew Yori, so hat would be about six ycars ag0-. 7 
> > 3 
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Le Wes: WOT RL. <1 any artcist-in res1aence ah tiG@ BaD. a) : 

* * e * | s | i 

peenvorking with the Paik machine and discovered some of the 

limitations it had which were £0 a creat degree Because 1h was | 
AC coupled, which is to say you coulten't take the image anc 

put it in theupper richt hanc corner and leave it there. sou 


cauld only sort of modulate tt into the upper right hand | _— . 
coraer ana it would come right back.And toher factors on it. 
Ye was sort of cnnviced that somethins could ba done to mace: at 


better. And IT had been fohling areund with these strove Lishrs 


rhat I was building ans looling to see if thev could be used 


for video. Ye were using them for other things. muge troemenaous 


strobe lights that put out an average of 3,990 watts. 


] : 3 | 
Jon: You were building these for personal purposes oF for | 


¢ 


commercial? 


Steve: Commercial, We were using then to inspect things Like 


cold rolled sheet Steel while it was on a mill and all kinds 


of funny stuff like ie. tT was interested in seeing what 

{jt could do. in sadeee So I borrowed Bill's half-inch machine 
and I was noticing that it would slow things cown. It aunt 
slow things down becuase you could sync it up to vertical and 


you could examine somethine a frame at a tine. TE you wanted Co 
| O35 
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see why your milk carton bottlins line was jamming up you 


could put this thing on it and then when it jammed up you 


could po back and inspect it and you'd get these very clear 
pictures and you could see that what actually happened wa: 
that this vear almost grabbed it but didnt quite and whan it 


1 


didn’t erab 2t at fell over there and that. thing slammed into 


ct 


AAG es @ Oy BLLL was looting at that and he wanted to. 
play with the strobe with sone color stuff so "e brought the 
strobe down to the Lab. And while I vas down there he was 

aio tained to me this Nam June thing and I'd never seen one 
before. 

oe You had not been involved in video previously? 

oteve: No, I'd not been involved previously. Even vaguely. 

& I'd been involved in audio a lot but no video. So he showed 
me how the thine worted and baically it was. a TV set with 
ee systems to add: exnternal forces to the deflection by either 
injecting it into the alreacy existing deflection circuitry 
and also through additional coils that were put on the thing.» 
They (12) Wanbonadtex used audio oscillators for this and other 


¢ 


funny stuff. And-.you rescanned it. It seemed like a neat toyx 
4 2 


and it made neat pictures. Bill watned me to work on the thing. 
>: . me came up and 
So I said, "Yeah, OK, maybe some day."/Got me a grant of $3,999 


to develop this device and we set out to do it and thirteen 
thousand dollars later we finished it. At that point I was 
committed to this industry, if for nothing else to get my ten 


thousand dollars back. 
053 
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mere sonhisticated on it. The next seneration we built fron 
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aie The erant was from the TV Lab? 

Steve: Yeah, From the TY Lab. It was Aaa an artist- 

in- resivence, because they didn't have any hardvare money 
available. Anyway, they got a sood deal and we built this synthes- 


’ 


izey and gave it to them. The one that's still.there. And iu 
trie?’ to buy it baéek from them and they won't sell it back. Since 
they've now bought a much never one andubheux so they really 
dant ahve a lot sf wes for the old one. 

So, that was ie Pire¢ unit, and we really 06th ace 
what we were doing back then. We built If, ane se: madi iied 


a TV set the same as “am June dic, only we were a little 


SCVRECS< 

Jon: Yell tet's SCO: 2ol A second, The Festiens tnas Elrse 

machine had? How doas it Ciffer from the Gro etion. face le? 

Steve: “ostiy in sharnoness 

Jon: Becuase of the tube? You had not found the Panasonic? 

Stve: Well. more than the tube, the new aes in fact uses 

a smaller tube, but it's in-the circuitry that's running the 

Liduu. For example, the new one's have the abilicy to control 

the intensity 6f the display at any instant. In other words, 
™ 


with tha same speed that you can control all the other paramters 


whereas this one didnt. So if you're (inaudible) 





a f aye ee 
oat hr we 


you could conpensate and this one didn't really have sem. ability’ 
fo scan, the scan was bery non-linear. It was sood for produc- 


ing kikies patterns but ft wasntt good fer doing Loges. 
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r er ea es be eye ge Por ae ae ' 
eUrk is-Tlute 5 tee f. OJue bi Oy ; 
zs t af. "eee cy ae Be ah, ee er _ vue and A a Pee eer fo 
Jou ee ees i es externa! viecs: a30dt. 
isc : 1 wl Deda? <% a | saree a Oe oa a bor gs 
Cteve: Veah, they all hac extemal video inputs. 


Ton: Did it ave dual trace? 
Waenit 


oF PhD aces ¢ eek ot gel he ee ae : 2 is Th. ; 
Pras iy Va Mie sd. re ba Ee out. ves PuAl tracc 
sep ry es on a : +s i ie r ‘| 4 a rw }: -7 : am Tey ‘ wy 
cane as the result o£ piaying with that one. .e itade 
accel Oe oe We eee Sab Angee eas . ees, TcsO kl ae Si pinkt ct . a gegen ee ZS 2... 
multipliers in if anu one of tie things veople starte. coins 


very quickly was taking a multiplier ,-- aceuatiy two multipliers 
since tere were Lwo available--feedin 

rhrousi a couple of djodes so that ene of the multinliers 
would see a positive voltase and tien it voul see nothing 


and: the other sees just the opposite. kkxunu Svncing that. 


up to vertical we found that vou could put two different 


' waveforms into two different halves of the timex image. At the 


point which I realized that people were coing that, because 


at this voint I-hadn'’t actually started usine my machine (nv 
py oase ‘em, 


motto back in the old davs was "T just buildxrheny T dont fly 
em," and in fact I didn't start using them until I stopped 


¢ 


building them. Other people were workinewith the things,John 
a | + z c a 


Godfrey and whoever else was around the Lab, and they discovered 


this: all that ig is a dual trace oscilloscope. It's been 


around for vears. All you have to do is put ina couple of 


gwtiches in, you didn't need anything as fancy as multipliers, 


and that was wk it. 


There were three models that weren't dual, trace that 


- 


F 


were built before we switched over. In fact that, over there 


in the corner, ts the first dual trace unit ever built, and 


that had an auxilliary plug-in board, it hadn't beceeme an integral 


gon 


wn ee 5 ke ls dr AP Hse i ; 
ae A RR ets. = RR A Re tT 


you can make it up in volume. So whak we decided we had to do 
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 —svsten . 
part of the mukk yet. That was the last pre-production run 


and thon we made a run of them, a whole bunch of then, identical. 


Jon: So those sre at the Ontario Collere of Art? 


Steve: No, they Madxthe have the last tail of the thing. That 


I think was the last machine T uilt. What we did over the vears: 


was raise the price add improve the quality, we mostly raised 
the price but we never made money on it in the old days 
and we fie ated: +x a: 4 Ve Scie old story, Jf you're building 
it for £tmdx five dollars and selling it for four dolaars, 

} 
was raise our price. So we doubled the price or something and 
nobody sous aeese it any more. So we built this strinped- 


fad 


down version and we sold one to Ontario. It's an interesting 


* 


similar to the older units but it didnt ahve the dual trace. 


hut’ it had the picture sharpness of the new ones and it-had the 


intensity control of the new ones and it had a few... Later 


on we discovered a couble of circuits that were usable to... 


One of the problems is -burning the tubes, we have several circuits 


that ((somethine like “tried to)) compensate for intensity 
were like crowbar circuits that just crashed off when it cot 
| would have 
where it should do that. So the Ontario one hxes/that and it had 


a few other thines., But that was: verv recent. I'm trying to 


think of the details on that one. I think there were new boards 


made up for that one kw too. 


The one before that had dual trace tm. Thatone went to 
| 113 


de¥ice because it had all .. wit had a lot of the controls : 
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the Art Insitute of Chicaro. T’at was T think the last 
dual trace one we built, and then we pushed the price wav 
un and that was the end of the creative market for the thine. 
Ley just couldn't afford it. "Ind we tot more orders from 
industrial veople we could have built them at a lower orice, 
2 
but for the most part building them one at a tine we coujldn't 
, 
afford to do it at those prices. And we eventually stopped 
buildine them, it was just too much of a hassel. 
Jon: What control modules did the original models have? 
© 5 ” . 
Steve: The one at NBT didn;t have modules, that was before 
we discovered modules. 
Jon: It's simply a solid front panel? 
Steve: Eheukx Yeah. The early ones had about the same ones 
as the later ones. One of the things that hasn't chanced is 
the modules, which has become sort of a joke for one tning 
because this waveform gencrator never worked right. I shouldn't 
Say it never worked right, jt never did all the things we hnevw 
| sort of 7 
it could do. In the early models it was/OK, because it was this 
early sSENREE state and,nothing worked right back in those 
days. We used to diave a standard procedure that if somethings 
didn't work kak that was the way it’was supposed to be. Andif 
. 
no one else was making it it wasn't a problem and it all worked 
better than what had been here before. But we never changed ~ 
any of tnis stuff. Never changed the modules at all. The only 


thing we ever did was put power supplies on the modules--each 


one--so that you could line them up and plug them into the | 
| 131 
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macnine. 
Jon: So that they were electronically identical. 
Steve: Yeah, clectronically ddentical. Ye then found out the 


power supplies were the wealest link nnd they used to blov 
his.is before you could buy three-terminal 
: — two Darlington 
e had an interrated circuit, I mean ankx/transistors 


Out all: the fime. 
Tt 


reculators. VV 
on some oF the bigger ones, just regular MPU-PUP pairs on the 
maller ones to make the nlus or minus 15. volts that they un on. 
And we found that the power suinaiies blew out subs eay 10 times 
more than anything else blew out. If you had ten mnocule faittiex 
Failures, nine of then were power supplies. So, the later models 
we pulled that of fF because it wasn't worth the hassle. 
Jon: I see, but t-e original complenent of modules as provided 
to nul were . .. 
Steve: It's almost ‘the Siac as aes on that machine. Always 
two waveform generators, some people have bought more. At least 
one summing amp. At least one ramp genergéuor, except that VAsulka 
and the Art Institute and Australia sot the ramp programmers 
| . : 
so you could do mpre than one move. Ye should have huilt more 
of those things andrammed them; down people's eneawes, weer 

™. : : 
peovle didn:t want to pay extra for them but it was really 
limiting when you didnt ahve this stupid thing. So we had that. 
That's sot a joystick on it (Gatereian to the machine tn the 
room)) which we built Gay a few but that wasn't a standard 


module with a 
module. And then we had a/bunch of diodes xk in it that was 


eood for something: it mainly plugged the extra haktd hole qere Ga 152 
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that was in the unit up. sen you had tvo waveform generators, 
a summing ramp and a ramn eenerator there was an extra slot. 
Jon: What is that module, the joystick? 
steve: That's just a $gytick. It's an x,¥,2 control for 
anvtine you want to use it for. It was originally designed, 
mtra thoucht er teata be used as an additional thine, and he 
nay Un fact have used it for that. What I've used it for had 
been simply how to control any three paramters with one hand. 
Jon: It's a mnaual (Heeriaad,. 
Steve: Sex Yeah, it's a good device Beenaee it's incredible 
how much control - - you always need to do someting with 
your sthe: hand, so you've always cot one hand available cr 
that gives you cojtrol over that. You can zoom somethine out, 
you eae flipp it upside down, you can blow it apart ann anv 


of those three any: time you want with very -sond control. Ue put 


integrators on the output so that if you move it fast it makes a 


nice snooth move, 


+ 


Jon: How was it that you came to this particular approach to 


Gesiening this tool, ASKONONSEAXEHZXthe scan processor. 


MCE E TNA SZOUNOSGHCYONENZNZENIN | | = 
. 7 totall, a 

steve: Oh the Paik unit (272?) »/we just expanded on that. 
~~ ne rere naam <r et A a Pre l= yee sempre, 


+ 
g 


Sut we didn:t in fact ‘know where it was Going to so when ve 


started. We didn't understand that you could do this much 


é 
¥ . 


with it. 


Jan: So vou had sourht to make, dn essence, a moJification or 


MY Gest Cas -p- Bleas Pai: machine, 


172? 
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Steyva: Te wasn't sa mich an addition as a modification. Theo 
main thing we did from the Nam June machine, well we did: two 
thiugs to the Nam June machine. One thine was the Num June 


machine was buiit out ns of sort of surplus parts, vhatever 


4q # 


appened to be available he snuck in. % Tf& we wmated someting 


Ae 


that did somethines, we started from scratch and buikt it. So 


it was a little more refined and all plugged tosether and £ it 


looked prettier. The other thing is we DO coupled everything 


oy 


“which had been AC coupled. That wa: Enea obra 


WY) 
cr 
9 
3 
ey 
fe 
ae 


to point to one change I did in the Nam June machine, it was 
the DC counling becase without that, vou couldn't get positional 


movenent, you could only get waveform distortion. You couldn't 


actually take something and slowly flip it upside down. Or 


flip it someplace and leave it there. That was the main thine. 


a 


They were just all refinements. You know, it was like resolution: 
how do you sharpen the picture. So we went to a higher voltage 


Olk Eee CRE a «4 


1 
H 


Jon: And the fact that, the machine was completely voltage controlled? 
Steve: Well, Nam gune's sort of was. The voltage control came 


pretty much from analos computers. “ost of the modules we used 


were things that had been analog computer concepts such as 


~ 


multiplier, summing amplifiers, dividers, log functionsyxisasx 


RENEKALOXSX (sone of the units have log generators’ to compensate 


1 


for intensity and other things). Pretty. much just analog computer 
, ; ; “TFN 
Ls 


. | ee ae 
circuityy. Nam Juhe didn't really have all that much jin it, but 


fa’ em: 
( 


a 194 
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ie could have, Ue actually could have bought it of fF the shelf 
hecuase back in those days you could still buy analog computers. 
In fact Vasulka had an analog computer for a while, if he 

ot &uk it working. Sone weird old analog computer. The 
design ine bb (UE BReeES much. 

Jon: I see, butthree was a specific denand, in a sense. Mn image 
perhaps or a kind of programmatic material that you and 2ill 
wanted ee, 


Steve: That bill wanted to make mostiy. I was just sort of listening 


to what people wanted and building it and Bill was one of the ” 8 


people that I was listening to a lot. And he was saying, "Well 


‘ « 
e 
- 


what it reallv needs is a device to. . 


JoneTo Ailen the Paik/Ahe to zoom. 
Steve: Yeah, oe the DC coupling. That was THAT. That was 
the ine aw et we build did that. That:s an fiterestine point. 
bee | simply the fact 
Thatwas tne main difference between the two which was/that we had 
the control which the other one didn:it have. The Paik/Abe can 
zoom but it can only zoom for about a sixtieth of a second and 
then it wenea SHE wiich makes an interesting nattern. But it 
cua zoom completely and it can't make smooth flipp and it 
can't make a square, into a pyramid exactly. It can do a lot of 
che other things dee can do with our meen tae But those 
a re the facts. And then as new people wanted them, in the early. 
stages somebody wanted this and somebody wanted that, we built 


modules. That was the module idea. Ve were constantly trying - 


to pet the image sharper. We built a couple of units with 


NS 
—) 
-9 
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bieser CPTs. Actually, the one we built for Australia which was 
really an ues vandas gimn. Coins becuase: wwe built a completely 
new CPT unit for it. The tyvo previous to that, one of which 

| in their day - , 
is at NET now, were/pretty good tuk however, now we've managed 
to pet about that eecaminian out of the small tubes. And 
iouanis the one up in Canada is just:as sharn. 
Jon: You were using a nine con vane? 
Steve: Two of .them had nine inch tubes, the Hee one we built 
at NET and. the second one we buitt err. Venezuela. But Ene 
nine inch tube didn't particularly do sath better that 
this one. 
Jon: How did oe set inveiuel with tra? 
Steve: I've known him for. years. Ne and I sort of go back a 
long ee eer he was in video as’a matter of fact. 
back then, but .that was a lons time back. 

And you were involved | | 
Jon: Xoucuexaiwaysxbrencin electronics? 
“Steve: I've says been in electronics. 
Jon. - #66; B childhood baceianeion: 
Steve: Weird kid. No, Bill was in still photogranvhy then, before 
he cot into video. I know he had a zood line enees which was 
that he weme ance eae for a while, he said, "the eon 
“ 

with film was that by the time you got it back from the lab> 
he forgot why he shot it" That was his excuse for getting into. 
video. lle was also sort of the first kid on his black with 


portable video equipment back when it was brand new. And that 


got him going and sot him tnterested in it. We was experimenting 
- 244 
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with a lot of sr oscillators and things. You knot, colors 


aud lots of crazy projects. So by the time I got tied up 


with nim on this stuff, he already had a pretty good knowledge 
of what was coins on. And we sot workine with somebody else 


too who had been working on this for years, nd that was Sid 


O. 
Washer. L don;t know what he's doing now, but he had been 


working on building syakhexizexsx synthesizing stype stuff 


we 
for quite some time and had also fissured out the DC couplings 
thing but hadn't quite gotten it into practice. He and Bill . 
. | ; & - : 
and myself and Greg Leopold were the original bunch of 


nuts. 


+ 


Jon: So you were speakine with Washer while gou were designing 


tre Butts itiraZ 


-Steve: Well, he was working for us, helping to design and 


building and everything else. 
Jon: So who were the collaborators? 
Steve: The fist unit was built by me, Bill and Cid and a woman 


wio I don;t remember her name now, who worked for the telephone 


+ 


company wired it. 


Jon: Liz Phillips? 


. 


a 


Steve: No, it wasn: anvbody whose around. Tt wasn;t anybody 


* 
z 


=: 


whoee in video. T was looking for somebodv to wire mainfranes, 


\ : . 
it was like hundreds and hundreds of feet of wire with nothing 


longer than eight inches. Anyway, she came in and wired this 


thing up and ‘she met a guy here and split. Add that was the one 


at NET. And then Gres, Leopold started working weth us and he- 


269 
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manared at the factory. Tom SYafian worked with us on some 


of the early units, did some viring. And that was about it. 


7’ 


Jon: So, aside from you and Pill and Sid “Asher nobody else were.collaborators. 


Steve: and Leopold. 
Jone Who: ts Leosol¢? 
Steve: Gres Leopold used to work eax Fectileinear loudspeakers. 


v7 


No didn:t collaborate in what the dev ice should do as much 
as packaging and how the device should do LCS rice, In other 
words, our problem WAS that we're going to add this unit over 

here which seems to be connected up this way which tnotulves 
so mech power which invoives so much cooling which involves so 
much space. And he worked with us on packaging this stuff and 
setting it all together. 
Jon: Wexx Ie he in iw York City? 
Steve: Yeah, he's still around 
(short break) : 
Jon: Is there anything more vou can tell me about the develop- 
ment of the Rutt/Etra? 

- Steve: ¥ekix Well, there wasnit that much jinuvdlved unfortunately. 
We spent a tremendous amount of time coins at, but looking back 
it's hard to see what we really did. 

Jon: Thre SC neve Geen an immense number of problems, like the 
| deflection amplifiers, for ateaaoe | 
Well, Seine. AXKERKESXE take an area, the 
ia. .. Steve:/Ye had to build our ow a pieenies amps. The firzt unit w 


built we used a Dynaco Stereo 129 deflection amp, and... it's 


really funny because all my friends have those thinss in hi-fi 


aloe 








Puttar iss Ws. 14 side 1 393 


sets and every once in a while dio Mredis and because of my 
experiences there I now know of every sincle resistor ‘in the 
device. "Te used to blow the tx&k thing out eout once every 
Fiftee en minutes. 

(interruption) 


Jon: So vou were talking about problems with the deflection 


Steve: So we used to blow the Dynaco Stereo 129s Aue all the time. 
And then we started véring them up ourselves with OD amps. 
Actually, I think the first one NET got may not have had a 

Dynaco. I think w > ahready built ; . . Part of the Nynaco 

was that it was AC coupled so we couldnt He ekoucn with them 

You could zoom with them but you seats take the image and nove 
tt over to the left. Becuase it goes back to acro again with the 
AC couplins. & e546 started building it with an op amp and 


we : 
s ani eventually/went to higher 


~J 
49 
de 
an 
a 
ae 


Jarline rton output tran: 
voltae cifcuits. Pare se the yroblem with deflection is that 
you hae to have a lot of voltage and | 2 lot of current at the 

same tine from the same amplifier, which Is ane aie Recuase 


a 


sone radne that can deliver 30 or forty vores and can also deliver 


Like eicne amns statts to look like a lot of power. And when it's 


‘! 


delivering 8 amps, thirty volts are ‘being dropped across 
the transistors. That's something like 59 watts cooking off 


there plus other losses. That was not even one of our hisger 


fobs 


anps. Sore of the bigger ones were 5990 watts. So we started buile- 


ings them add that was like one maior protect. 


Qo 
i= 
wa 





Jon: Vere tnuere any influences or sources that would contain 
this information? 


Steve: Ch yes. Light zillion servo circuits in books. DC servo 


a, 


ampsificrs that only needed to be run up in freauency. So we 
wee through them to see’what we could do to raise the band-— 


they take 
width on the thing, becuase servo circuits xnu only neterhen 
ao ? 
tn pretty lov bamlvidth and all that stuff had to be pretty 
1 


Nie? Dancwidely, eo 


4 


Jon: But in some sense, the parameters of all your circuits 


were in the public domaine? 


A 


teve: Mell, actually, the books that we built from were mostly 
che Motorola hoor wad a eae bit of ie ae east book. 1 had 
this bir Motorola book from which we discovered the multipliers - 
that ve used and other stuff. Pretty much put everything together 
from there. So the circuitry was around. You'd look up an OD 
amp and it would have eighteen different circuits on hov to use 
Lt; lew. to raise its power, ka how. to raise its speed. None of 
hich worked, of course, Half the stuff in the book was always 
screwed up. You know, you built it and then you de~bugeed it. 

. ¢ di re : . 
We went that round. Or-ginally for our multipliers we were using 


a ; 
a multiplier that was an entire multiplier in a chip. But it 


. | 
as moisy and noise int multipliers was wobbling on the lines. So 


then we switched over to a Motorola multtplier:chip that wasnt 
a complete unit. Tt had a bunch of discreee stuff hangings out 
all over it, which took more parts but it was a much better 


item. Also, forw a while we bought multipliers from a company which 


Shall renain unnamed. T would say terrible théngs about them. 377 
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hey vere supposed to be very iol precision and low noise and 
everythin, They were ketakivex a total disaster. We built 

one unit with them and everything vas non-linear. We couldn't 
set’a square. “oe nut a arid on the screen and you couldn't tell 
that it was supposed to be that. 

Jon: Uow did vou arrife at the design of your oscillators? 
Skantt: Steve: Thev use the standard Intersil693° maxamaxz 
ghinez that the rest of theworld used back then. And I basically 


just designed the thing one nisht from Intersil literature. 


aoe 


heyidiant Aiea seowis tone for tricsering the thing so we 
had to add a vege eé Jo that. It wasn't a question of 
aeelmonisel we: (227) You. cant synchronize an est ster 

unless LS a uieiste of te frequency where as these things 
ae) lock up a any adeates. VEE get that by paretas 

tiem and ve Had’ £6 build a little circuit that made the Inersil 
chip think that it had hit one or the other side of its oscil- 
lations that it would always start off from the dame direction 


“ 


Or this reset pulse. (skip a little elaboration here) So we 


designed it one night’ sitting on the fak floor of mh living 


‘ = 


room and we breadboarded it. Sid did the breadboard, on it. And 

| a | | .we 
we debugged it and“then we put it on a card and x&xwoukd always 
said we were really coins to do a number on it someday, and we 
never did. And that was the oscillator. And what it does is, 
it basically does everything really well.In a free running mode 
it's not very stable. Probably could be more stable but we 


don't recommend using it for that. Even myself, IT have an 


old vacuum tube audto oscillator which TL use when T want to 413 
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aunchroatize someting, Tr's pratty solid. But for triecering 

fie thinc it worked very ay hecause vou can trigcser tt on 
vortical and horizontal and it locks on there for ever. And the 
pultiniier' on it, Because the voltace contro] output is the 
Same multinlier we used in the earlier units it was the ITELLE 
an a jn the can, the cormmlete unit eich ae also an Cuceety, 
the $013. In’the later units it was the Motorola.It's all mddular 
construction like the rest of te thing. There oe thés one 

card that's ae aaeor and then there are four cards that 

are summine amplifiers. We Mace this one summing, Soeier 

card and use it sconces, And then there's one card wxk which 
ee multiplier, and you see that little thin one wiiehksisxtke 
ce nee in the old ones and theyre big fat ones in some of 
the new ones. 


Jon: To change.the subject slichtlyv, I'm curious how you came 


ap gael . . . how -you ésvietoned the canabllities of this 
machine and so derived this particular set of modules witch are 
in some sense standard to you, like diodes; summing amos, tro 
oscillators, ramp genrator end SO bay Ne well as how you arrived 
at the basic paraneters ot. Control. 

re OK, that was pretty much obvious. That's really all. 1t 


™“. 


was. Bill had always waated to zoom so we had a depth eontrolon 


x 


it. TV sets have height and width. ARKx Oscilloscopes have 


position so we had position, Maxx Minly becuase 


A 


eR eR Ee NS OY 











whatever was around, Intensity, 
we immediately discovered as being. necessary. The fisrt time 


we zoomed the thing down to a dot. The one at NET does not have. 


- ! 
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intensity control. Rasically it has your TV set birstness 
control. : Ve jigaate voltare eoseeorica it. So the first one 
we bujlt didn:t ahve the ability to do zooms oo Well. “the 
. later models had not only su the intensity contro] but also 
compensation. We did a height times width times depth multip-. 
lication. 

The horizontal Settee. we Hecousred--eae. 4s an, 
intersting thing--we wpent a lot of time working on it because. 


it's a | 4 
xikhaxcirauit boards that-shifts the phase of the synthesizer 


in relation to the phase srcic video. And so it could do like 

a theater marquee effect. You can roll the video image through 

it. Thatwe just dreamed up. It was quite a Erick - build it 
beaaies you had to blank the image so thatit didn't come back 

on the other side and that was eevee, 

ne Wiy did you feel ie qeeeneity of building this function? 
Steve: We tridd to do theater marquee eype ensues where you. 

could roll an image throuch and we did it by moving the eraphic 
but that was hever satisfactory. It's the same with rotation: 

‘Ye developed a little bit of rotation stuff. But-in that case it's 
easier to move the graphic, put it on a pies eapia Be be 


. 


cn END,, SIDE 1 


4 . 


“s 
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Jon: Just to get this covn on tape, vou vere the prime designer 
of all of these systems? 

Steve:. Yes. 

Jon: Were you in some sense the specifier of the functions of these 
machines? 

Steve: In some sense. But in a lot of sense other people specified 
what they wanted to do. | 

a | Buaxkix certain | 

Jon: So that there was a/commercial demand to come to vou and 

sav "I want it to do this." oo 

Steve: It was not necessarily commerical, it's as much creative. 


the machine myself at that point, so 


C2 


Remember, I wasn't usin 
I didnt really know what the thing did. It’ was ssite a while 
after I stopped building them that TI became proficient in using 
them. | 

Jon: When a creative Ser aon eane to you, tint do vou remember some 
of the WiNiées wou had. about this or some of the issues that came 


~ F 


up. 

. : uo 
Steve: If people would have problems with them. The roblems they 
aula have are that the tubes would get burned, it was eon 
kind of thing. So we made devices to solve that problem. Ster 
than that T think ie wee very vacue. Peonle oulsae fade ey. 
hooked up thetr toaster to the igaeand ft did that and could © 
we sutld a eile to do that, sxwk wo we built them a toaster 
‘module cords that. That's about the lauet the nae eae 


Woe bhudlt the autio interface that wav. Peonte vere modulating 


thines with audio. — | N16 


- 6 ANA « 


eae 
me 


Rutt-Burris, nave 29 | side 2, 14 


Jon: T:'ve never seen that, by the wav. 


Steve: All it fs ts an eweelone generator like from an 
audio synthesizer. It iust takes a signal in and you ca 


¢ 
vary the attack and the decay tires. It rectiffes the sional, 


amplifies it ane rectifies it, ciaepes a capacitor. . . actally 
doesnt chance a canacitor it vas an intezaator with a varihble 

iachante tats on the thing.angzwaucanxesekzrex And vein Oh set 

it gee KE had a cute thing that we came up with. xfxxau 


Around the integrator, if you want to vary the time of integrating 


we were both charging and discharging the thing. . . you know 
how an op amp works, you've got your input and your feedback 


resistor so if vour invut resistor is 19% and four fé&edback 
7 oa : i 


a 


_ | a varuable capacitor, all you vary is the input voltage. Since 


resistor is LOK and you had a 1 mike capacitor across the thins, 
you'd have a certain response time. Té your input resistor 
was 190K and your facanadk was LOOK your eevoune time xa 
eonte ae be 19 times longer, it would be 19 times more damped. 
case ae did was ee. ged a ganged pot to vary those two in 
he same ratio SO you could vary the attack and decay time of the 
hing without affecting any other parameters on it, .1ihs which 
were like its gain. etc. That was a saa module, we aid 4 aioe 
of stute with that. Ive used it a lot, in fact, here... (indistinct) - 
Jon: DO you make tapes? 
Steve: Xhueznexerzxeeaxehenz Yes. 


Jon: I've never seen them. 


Steve: You probably have, did you ever watch"£he. Edge of Night?" Oasys 
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Ne did the opening. 
Jon: Do you make tapes not for aoanererAl worl: but for your 
own purnoses? 
Steve: A littlé bit. I"11 put: up ane tape, I'll show you a tane 
that I did. I haven't done a lot and I haven't done anything 
with other people. 
Jon: And so when you began this there was 6 question of art 
involverent any eenaee It was all electronics agat-eo ieeiect 
functions. “Ee - sg 
ee Oh yeah, there's seaiicas duieweten of ave taceivencat: 
I'm certainly not an artists, under any Sezerch of the imagination 
by -professionally weneseed standards, I guess. eer T wears 
with the thing because I know how it works electronically. And a 
able to create stuff that I've passed off as art. Some of it for 
Gonsi ee esete ancines of money Sactaseias nes te wae, But I | 
wouldn't call myself a heehee aeeist even shousli I creat stuff 

I do it | | é 2 | 
with &k it./Zkmxmore like a technician knowing what the machine 
. an do and .knowing what somebody wants done. And a lot of the 
stuff that has been created with this stuff that people call art 


€ ; 


I'd also put into the same catesory as the stuff I do as a tech- 


nician. Becuase I don't think somebody walkinz over to his TV 


e 
™ 


set and turning the horizontal hold off and photogranhing the 
screen constitutes dee. put neither sock a pile of cmeent blocks 
at the Metropolitan “ugeum of Art ecumieicccataved 4 have 

a pile of cement blocks inthe back which I'm considering also 


s elling for $19,099 but nobody wanted to buy them vet. I also 
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_have a pile of plasterboard which I'm roing to put out as” 
soon as the cement blocks are ase By the modern standards 


-of art I'm sure I'm an artist. By other standards I'm sure I'm 


TD 


not, sxtkix including my own. Put T'm a damned good technician 


and T can crank out pretty images but video art is a pretty 


vague field. 


Jon: What are the total products of Rutt Electrophysics? 


Steve: Richt now we're doing TY production which is one of 
| co a 3D ) 


the products. 
Jon: You're no longer making? . | ae 
rBteve: Oh yes, we're eis stuff. Well, we still do custom 

tuff. For example we've been building colorizers for discotheques. 
; Jon: to beused fnx with peoieeeace? | 
Steve: Yeah. XEXMREX thxigux (brings. the front panel) I have 
5 aentess there's some bit of cormercialism there. We call 


the thing, instead of a colorizer, a video synthesizer which 


helps ,it sell. 

Jon: Siegel called it tat also. 

Steve: A lot of people call anvting a video synthesizer. We sort 
of felt that our ir device was and we decided to sell out to th 
administration and we » called this one that peeauee they would 


buy it and if we called it a colorizer thev wouldnt. . 


(break while ve diecuss the device) 
most no relevant to immediate concerns--conmercial qeieess 


except for followins) 


> 


123: Jon: But the quantizing functions, why did vou take this 


* 


particular approach? a 


124 
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\ = ; 
Steve: The quantizer? Oh, becunse you hae contro] over it. as : 
opposed to IT and 9, Becuase vou don:t have the optimum control 
over it. Tn other words, someone sayal tt want that shade of 
gray to-be that shade of ae You can't do it, everything 
affects everything else. You take these four levels and you 
ajjust onb ‘and asennin happens on the oter levels. Totally 
rock solid. 

(hee pee): 
Jon: Other products? 
oteve: Well, the repositioner 8 thing that takes an aivesiy 
recorded. image and moves it anywhere on the screen. For example, 
if you Raa Gertice shot - the lower left and v6 wanted to move 
it to pie: uoner right this device would do Lt very easily. 
Jon: Will tt spaeeeee the diane 
Steve: No, it won't compress the faces. Mor Seven thousand 
dollars you set a flevice that eves Lite FOr another seventy 
t housand dollars we'll tell you where you can buv one to compres 
it or we'll 20 aut. and buy one oe you. 


Jon: Have you sold these? 





‘ Steve: Yeah, hey've been in production ce a while. There ny 
design, I took out a. patent on it. 
Jon: Is it digital? | 
Steve: It's all digital, but it doesn't store though. What it does 
is that it digitally moves the sync a eyele subcarricr at a time 
hortecntally and a line ata tine vareiealiy wal then it takes 
cas video comins out of the VIR or film chain or camera or: 


£ | va 151 
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| - a, | | 
frame store unit, as a matter of factz-it's in use with a frame 


store unit at CDS--and reinserts syne at the proper place and 
blanks the sync off in the woong place. In New York here, 
who has it? Tiiere's CDOs Rolphin and RUE Scpeen Gems.. Thre's 
a few stnets floating aroun ene we have a bunch on order. 
Once we set this place together here we'll be manufacturing them. 
There are a a few other ehings a the drawing board 
when they come closer to reality I! Ji a you about. They' 11 
come clos ser to sealer - the time you' re’ EPEOE ESseRe along > 
further, so check back with me. I don;t want to say what I'nmm 
doing until I get it at least stuck together. Before the | - 
year’ s out, L' 11 have one more peoguek out wie ss directed 
¢ owards ieueend video users. BEOpne chat don't have time base 
peceeene et don:t have complex sqleciers. who just simply 
use dditing. | 
Jon: Would pon care to be more specific? 
Steve: Not at this point. We're moving our market. The Repositioner 
- ds geared totally toward high-end Beasicae: You can't: use a 
- , ak Gvieseyeu have at. least two tape machines, three tape | 
HAChineS:: eve of which are either quads or have time base 


c orrectors. And there aren't too many facilities areund to 


a 
= 
. 


do that... 


Jon: Yow do you decide what vou're going to design and produce? 
Steve: Well, the Repositioner came from svnthesizerland. We 
always had this problem... T started first using the machine 


and at FUE. . . we always had the problem of animating something 


in the woong place or they wanted to move it or can vou do 176 
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es over here. nad they'd come back and they! ao Say, 
“Thatwas really pood and now ve vant to do it acain but 
down in the lower third because we have this title ve want 
to put in in the baceon” Andvou explain that you hac no 
idea how you animated the thing two weeks azo and you were 
sleep and you don:t know what your patch was and it took 


five hours and you're going to havé to do it all again from 


.scratch. and they said ‘just to move it?" So we used to do 


kines on an optical bench and.we discovered that was ridiculous. 


And people weretrying to fudge with the servos of VTNs 


which is a horror to try to get then to move. And we just . 


came up with the idea of doing it and built a breadboard. 


Jon: So it came from the demand of trying to work. 


Steve: And the need of doing something. And when we had the 


prototype we showed it around. One of those we showed it to 


was crs, not becuase we were showing it but because T needed 


it. At that point. At that enone TL wasn "t tied in that tig shtly — 


é 


to EUR. I needed a place to screw around with the quad maenines: 


¢ 


(continues to 201, not necessary to transcribe this stuff) 
an 


‘Jon: Could vou sav someting about the commercial asnects of 
ba 


the colorizer? te 
Steve: The first thing is that eeqiever dente the thine for 
t- he video market, past the first units. The first units were 
-desioned for the video market. This thing that you're looking 


at here was designed for discotheques. Movever, it's probably 


better than dost of the video ones around. It's soft edee, fistt 


999 
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of all, so you don't get any of that tearing and noise on the 
edces. And it's quite straipht forward. You adjust the contro}s, 
ches do exactly oat ft savs. It's like takinn a quadruple 
re-entrv switcher and keying on all four busses xhkehx with 

t he ability to face video in. And that eives vou total control. 
I can, for senna: feed a picture in there. and make the 

gray one color add the- black another colro and white another 
color and still have a color left over for somethings else. 


Then they'd be very defined. Then if somebody said, "make that 


outside frame a little more blue," I could just adjust it 


4 


cd 


and ak makéd it a little more bide: 
ona were familiar with the Nearn machine? 

Steve: Yeah, Hearn does more stuff than this. Well, the Hearn 

is the more sophisticated version of our colorézer. 

Jon: As I gadeuevand what Ball and Bill say, you had been with 
Etra in contact with “earn in specifying colorizer, matrix | 
switcher, and so forth. 

Steve: This was something in the early stages. It was a voltage 
control on how the stuff works. Yeah we worked together but llearn 
pretty much adhere enite si his own. tt wasn't a joint effort 


4 . 
like the Rutt/Etra Synthesizer. I'm sure he got some ideas from 


= 


us, but Harn — + you know, what the device had to do .. « 

but in terns of oe he did it I know he did it on his own. I 

know he doesn't use the same chips T use. ie uses these balanced 
modulators, I can't think of the number. Me got off on those things. 
Jon: What was the eeaeen that vou called him? 

Steve: Well we didnt really call him to build it, we just cee 


239 
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him. "2 owas always. building stuff. I don't think we were 
in any way responsible for hin doinz it ALLA maybe we 
were responsible for, him doing it in certain ways, but 
certainly not for the original idea. 

ene As. I understand it, correct me if I'm arene. vou called 
him to open discussions £nrxx on Rimconseaieein a bax with 
collaborative specifications eonine from both you and him. 

_ And you had presumably known his soreriger? 

Steve: He had already built stuff. 


Tons Yeah, footed to “odel DO eelenizer: quantizer, keyer .. . 
Steve: Which is still a good teen. 
Jon: hacneder has sone problems. 

Steve: Yeah, but compared - what else is around. It's really 

the only thing Avaitabie in the video market, sae we're not 
aimed to that market and we'ere not priced into that market. 

For what we sell iis: thins for,. wExREix you exauece more \ 
hardware from Hearn. Probably after you put it ines a iets 
discotheque, drop it down the Stairs : few eines smash the 

shit out of fen eee re a of a two kilowatt loudspeaker 
box, our would probably stand up a little better. We've spent 

a lot of money in pactawine the eine, If I had go out and 

buy one for my studio I'd probably buy a learn becase it does 
more. 

Jon: What were the reasons for those discussions beteween you and 
BI11 and Bill. 

Steve: I don't remember scettiealiy what ste reasons were. 


265 
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Probably eadeiy from Bill and nll, with Etra getting back to 
me on stuff. Rut I think mostly seneral feel of what's going on 
discussions. 
Jon: I see, I got the impressions that you had a need for a 
device that you thought he could build, and. had in fact a 
use for it and Santas to commission this device? 
Steve: Ve nag have talked to him about building stuff at one 
Bopite tie did some consulting for us at one point on a couse 
of things. Some feasibility stuff, poveriees stuff. But I 
think that was back when we stax still doing synthesizers 
and planned to get. into it. 
Jon: vou. were never in any kind of contzactual arrangement with 
= consultant 
him, other than the keasibititxzstuff? 
. Steve: No. a | | _ 7 : oe es. 
Son: I ste), aaeoeh ie and Bill tell it, your Giscussions were 
t he genesis of the Videolah, in a sense, becuase te requests 
for complete voltage control, which he was hesitant to do. The 
fact that Bill did not request psetiiatess.<ecadae ne had so 
m any, aks kinds of nae, The panease seeuatee Gee patch 
feld. That was Bill's specification. | 


Steve: OK, that was-:somethine that we put 





to save us, and we had used plus or minus 19 
volta on ‘everything. Audio stuff used plus or minus five or 
Z0ro ene fivé, | | 

Ratt nov distinguished hés machine from Wearn's in voltare 


levels, not necessary to trenscribe 


3N3 








other 
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Steve: T cot the impression that evervthine he did he did 
pretty much on his ovwm. T know he used different Sircviers 
than hex we hod oricinally worked out. I tried to get him to 
do stuff with some of the ctreuits we had so there might be 
S ome more areas we leaked into. We flopped around. But he'd 


alreacy jone down his owm road and it's verv difficult to 


hange your philosophy. Obviouslv we had the same kind of 


problem wka with this thing. If somebody else tried to build 


it using those chips, and I use that particular chip in 


° 


everything I cuild I never have any problems with the stupid 


thing. 4nd these guys, it just frove them up the wall. It's 
a touchy chip but it does like a ton in me.little Sheraeee. 
You just have to feed it ya Ease er 
sigan I see, but your discussions with Harn were towards 
whatever the fruition of designing sone device that either . 
Rutt in his productions ee 

Steve: My discussions never got that far. It was probably mostly — 


Bill. The idea of marketing the Videolab and all that was strictly 


between the two Bills. I was not involved.in that. I was. 


¢ 


‘ 


pretty much out of t-at by that time. 


4 


Jon: lave you been indiscussion, either formal or informal, with 
designers or artists oh, the specifications of these things. 
Steve: Not Since stoppine tne svnthesizers. He really bre of 
oval out of that field because we certatnly weren't making 
siouen monev at Pe ee warrant hancing in and we had been doing 


other electronic stuff all that time to supplement it. We 


decided thatthe thing wasn't coing anv place but that we would 329. 








oe 
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continue joann tte other electronic stuff. On an senate basis, 

T talked to people about my synthesizers but I a? gotten into’ 
any other heavy projects. The colorizer was not a heavy pbatenr 
The colorizer was a wood afternoon. Very. stuaichtforwardy.I 

had used the circuitry that ended up in this thins origiaally 

as a keyer when we first put t-e studio nonether: And a chrona 

key unit, you know, a chroma key switch . 2. we just: asserbled- 


the Pee AaEs me circuitry to mak -e the color is almost off tne 


' shelf... ‘fost of the switchers out tke tend to use the same. = 8s 


digital chips to vary the phase of the subcarrier, wiich is a 
74121 es 
FERX chip and is the recommended one there. And it's pretty 
much straight foraurd stuff. Thre's adenine tanowative qf ots 


The only thing innovative was our marketing, I think. We found 


this market that other people didnt know existed, which is a 





discotheque thing, and managed to exploit at 


but ohly one unit we built. ended up in the 





video art field. The rest of them are all in discos. 


Jon: nat ather products has Rutt Roe come out 


with that we haven' t discussed? The RE-21. 


Steve: Shatowaax i don't know if we ever really made one ar. That. 


was that whole sama package. We just built a colorizer out of 


‘that. Mostof that package never sot built. It was just on 


the paper. There was that and there was an RE-3 synthesizer 

that never rot built. 

Son a scan processor? 

Steve: A scan processor, yeah. We were looking to see if we coul 


pick up a bunch of orders and run a wektx whole bunch .of tem. 366 © 





_been an operating thing that I know oF. 
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Definitely anc anly directed gownrds schools and such. It had 


a set of patch boards, a matrix, a oie matrix. It was a Selectro- 
board is what it ened Tt yas stripped down a little uit  cimpiied, 
not quite as snappy and we were soing to, se@l it for about three 
or four thousand. “We Peet arts enoudgil orders for them. We 

never built its That and‘ that other thing were sort of the last 
ee seciadae tone te Se es ee to continue in that 
direction. 


Jon: Wave you ever fhought about lanugage to describe the effects 


or functions of these maciines? 


Steve: Yell, we thought about it Hut didn;t come up with anything. 
KI 14 Giz Llice cS a aus as. . P ' oe | 

Nothing inteiiigent, just exp.aining 20w it's aone. 

Jon: And so when you lable a module, a you label it in standard 
. . . like bias and level anc so forth? 


Steve: Yeah. What it does. (short break here) Thre's really never 








I should have sae because even right here I have a problem 
showing segple how to use ene the thing. And that book only 
covers certain areas. It was written mainly not even as an oper- 
ating tool but as somethine to allow. people to itun understand 


what the device is.-A prospectus. \ “a 
(break here, discuss NET computer and that ® Elect. had put 
sone of the mk boards together and not much of it worked) 


(Il ask for materials and black diagrams, her offers them. . . 


Jon: This vould he for nublication. 
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Steve: Yeah, well this is fast stuff I. copied out of the 
“otorola bonk, so you're welcome to bublish it. If anybody 
wants to build a synthesizer out of them, move power to them, And 
the same holds true for the colorizer. The device we use at 
_the ehart of the colorizer ts described in the *fotorola boot: 
as a “high speed video switch" and anybody could build something 
with it. The sath thing ve consider proprietary he: the Renpatetoner 
and we don't even consider it proprietary. The circuits are 
_puclihsed, we just happen to ave a patent on Lt and if anybody 
would like to build it and pay us a royalty, io be glad H6 
‘sit down and talk. I've never thaken the attitude that we've 
built sonst and don't Pee ous. Pecste miehe have Soeuen 

, . | 
that Idea sometimes becuase we built things and wouldn't sive 
t hem schenatics, but bas cecaues she schematics didn't exist. 
A lot of stuff we built I just built. We even shipped a few 
‘chines with proto-hoards-in them, Includsne the colormizer as a 
matter of pects, (tells short story about seer cuuaee: Mentions 
Joe. Paul Ferrara wie were with Siesel on Proc Am.) 


476: Stewe: Oh, Siegel worked on the original thine, I forgot 


? 


that. He and Joe Paul 


i 


together (tape ends) 


* 


came in and helped put this first version 


ne 


t 


Side 3 

Steve: They didn: t use the concent of the Siegel but the balance. 
quantizing thing. I remember why Eric sot involved in it. I had 
to build a PAL one for Australia, and they knew PAL- better than- 


T did. That was shv thev did it. Bonce that's been done, Joe 
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Paul's been in and out 43 coutle of tines on other projects with 
us. 
Jon: They only helped you put together the one for Australain 


ry? 


Steve: Yeah, they didn't put it together, they just did th 
design on it. Ye Just Wid the paclaging at that setae. At that 
point we were pretty ee into packaging. For us to tae a 
irate and matte slips circuit cards and cases and that sort of, 
ane was a snap back see. eB 

Jon: Co there function was only to change the design inasmuch as 
it would interface wth PAL? 


Steve: Vell, cnangines the design to interface with TAL is not an 


easy project. Buxzatkz Yeah, there were major changes. . 


- 


Jon: But in no sense did they alter the £anckinaazx major 


functions and con trols? 


Gs 


Steve: Yeah, just to get the thing to work. I cont know if we 
used that chip again, efther. iiveaenehe same 1445. i still ahve 
ome ofs those cards around. We built extra cards, and this unit 
hat's out inn the coarst right now ge. built with those. You 


, a | | 
c ould switch it between PAL and ? ITSC by v Mavens some of the £xkx¢ 


< et 


filter parameters “and the burst flippine eircuit which we 
Sauely took out of .. . And we never built a proc amp for it; 
we never put them saxearisx in hard, becuase the Australian 

one used a suftcher and later a we used a Proto-board. Finally 
we made some cards up on actual breadboards. But the first NTSC 
one literally a RyeeRt ane board: all it did was add bacne 


because it Filtered it off coming in and added it coming, out. O23 
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Nutt-Turris, parva 2 
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Ant wa dfdnet strip syne becaase we.didnit see any advantage 


to doing that. Itwas just one more thing to go wrong. 
IND OF TAPE | - 
. a 
; . : 
t 
Es 


Le ee ee pe ie Rp et A SOREN pen ee 


